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Description 

The present invention relates to a method and an 
apparatus for use in a borehole having fluid therein, and 
designed to carry out measurements related to said flu- s 
id, such as the flow rate and velocity. More particularly, 
the invention pertains to the kind of logging tool called 
"packer flowmeter", wherein the fluid is diverted into a 
measuring pipe including a flowmeter device which is of 
reduced cross section with respect to the casing. 10 

Description of the related art 

As known in the art of logging techniques, a well 
which has been determined to be promising for oil pro- is 
duction, is provided with a metallic casing, and cement 
is injected between the earth formation and the casing. 
Perforations are then made through the casing/cement 
and in the oil productive formation, so as to allow oil to 
flow up to the surface through a tubing beforehand ar- 20 
ranged in the well coaxially to the casing. Among other 
information useful to the user, is the amount of oil pro- 
duced. The invention may also be used, besides the pro- 
duction wells hereabove referred to, in the so-called "in- 
jection wells" in which a high pressure fluid is injected 25 
in a first well so as to make the oil move in earth forma- 
tion towards a neighboring second well which will be- 
come the oil producing well. 

With respect to the two above mentioned well cat- 
egories, there have been developed over the years dif- 30 
ferent logging tools and techniques for measuring 
among others, fluid flow velocity and/or flow rate. These 
known tools comprise a body centered in the borehole 
and including a flowmeter device (such as a spinner). 
Two families of such tools are currently available. In the 35 
first kind, the flow is measured through the full diameter 
of the borehole wall or casing. In the second kind, called 
"packer flowmeter" and usually designed for low flow ve- 
locities, the flow is diverted into a measuring pipe of re- 
duced diameter by a cone-shaped packer device which *o 
is designed to close off the annuius between the outside 
diameter of the tool and the borehole wall or the casing. 
Commonly used packers are made, either of an inflated 
cloth bag disposed inside a cage made of longitudinal 
metal blades, or of a metal basket. Examples of such 4S 
known packers are described e.g. in U.S. Patents 
2,649,710; 2,706,406,; 3,176,511; 4,452,076; 
4,566,317; or 4,800,752. 

It is of importance that all the fluid flowing in the cas- 
ing be diverted into the measuring pipe, so that the so 
measurement is accurate. In other words, the sealing 
between the casing and the terminal bottom part of the 
packer is critical. 

In this respect, it has been proposed, as shown in 
U.S. Patent 4,800,752 issued to George Ed. Piers, to ss 
provide the packer with an inflatable tube disposed at 
the bottom end of said packer. Said tube is inflated by 
pumping fluid therein, and thus forms a ring. 



Although the foregoing known packer flowmeters 
have been operated relatively satisfactorily up to now, 
they can be improved. 

Firstly, with respect to the 752 patent device, the 
additional inflatable tube requires a pump, which in- 
creases the complexity of the tool. 

Secondly, in multiphase flow, which is the most 
common case in an oil productive borehole, the water 
phase, at the exit of the measuring pipe, because of 
gravity, separates from the oil phase and falls down in 
the annuius situated above the packer. Accordingly, the 
upper side (or downstream side) of the packer is sub- 
mitted to a higher pressure than the bottom side (or up- 
stream side) of the same. This is detrimental since it may 
cause the packer to collapse down, at least locally, and 
thus create a substantial leak in the sealing. 

Furthermore, the design of the terminal part of the 
packer in contact with the casing is critical. Since the 
packer is attached to the support metal blades by this 
very terminal part, it has to be strong. However, the seal- 
ing requires the terminal part to be soft as possible in 
order to match the form of the casing. These two oppo- 
site requirements lead to a non satisfactory compro- 
mise. 

US Patent No 2 451 762 discloses a packer based 
on a ring made of a flexible material such as rubber, the 
ring being designed to fit around production tubing so 
that when the tubing is lowered into a well, the ring seals 
between the tubing and the casing of the well. The inner 
surface of the ring is recessed to form an annular cham- 
ber around the tubing, and passages lead from both 
sides of the ring into this chamber. The passages in- 
clude flaps which allow fluid from the well to flow into the 
chamber but prevent it from flowing out. As a result, in- 
creased fluid pressure on one side of the ring causes 
fluid to flow into the chamber, increasing the pressure 
in the chamber and causing the packing ring to expand 
into better sealing contact with the casing. 

It is an object of the invention to provide a method 
and apparatus for carrying out measurements related to 
the flow in a borehole, with improved accuracy provided, 
by an improved sealing between the packer and the 
borehole or casing wall. 

According to one aspect of the invention, there is 
provided a logging tool for carrying out measurements 
in a borehole on fluid flowing within the borehole, the 
tool comprising a housing including a measuring pipe 
provided with measuring means, and packer means de- 
signed to direct the whole of the fluid flow into the meas- 
uring pipe, the packer means comprising flexible funnel 
means having a wide end adapted to sealingly engage 
the borehole wall and a narrow end leading to the meas- 
uring pipe, the tool being characterised by flow restric- 
tion means disposed between the narrow end of the fun- 
nel means and the measuring pipe, said flow restriction 
means being designed to increase the pressure within 
the funnel means in dependence upon the flow rate of 
the fluid, and by an annular inflatable sealing means 
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around the wide end of the funnel means, said sealing 
means communicating with the interior of the funnel 
means so as to be inflated by the increased fluid pres- 
sure therein and thereby improve the sealing between 
the funnel means and the borehole wall. 

In a preferred embodiment of the invention, the fun- 
nel means is made of a flexible material such as cloth 
and is substantially non-extensible longitudinally of the 
borehole, the annular sealing means comprising a strip 
of a similar material secured around the outside of the 
wide end of the funnel means to define therewith a ra- 
dially-expansible chamber. 

Conveniently, the flow restriction means comprises 
a valve member arranged to be urged towards a closed 
position by a spring and towards an open position by the 
fluid flow. 

Advantageously, the valve member has a hollowed 
out part facing into the fluid flow. 

According to another aspect of the invention, there 
is provided a method of carrying out measurements on 
a fluid flowing within a borehole, the method comprising: 

positioning in the borehole a logging tool comprising 
a housing including a measuring pipe provided with 
measuring means; 

directing the whole of the flow of the fluid into the 
measuring pipe using flexible funnel-shaped packer 
means having a wide end adapted to sealingly en- 
gage the borehole wall and a narrow end leading to 
the measuring pipe; 

the method being characterised by positioning flow 
restriction means between the narrow end of the 
packer means and the measuring pipe so as to in- 
crease the pressure within the packer means in de- 
pendence upon the flow rate of the fluid, providing 
a radially expansible annular chamber around the 
wide end of the packer means, and inflating said 
chamber with said increased pressure, whereby to 
improve the sealing between the packer means and 
the borehole wall. 

The characteristics and advantages of the invention 
will appear better from the description to follow, given 
by way of a non limiting example, with reference to the 
appended drawings, in which: 

FIG. 1 is a schematic side view of an embodiment 
of the invention in the form of a logging tool sus- 
pended in a well; 

FIG. 2 is a diagrammatic cross section, at a larger 
scale, of a detailed part of an embodiment of the 
invention; 

FIG. 3 is a perspective view of the valve piston; 
FIG. 4 is a side view of the cloth bag packer with 
the annulus sealing section; 
FIG. 5 is a partial side view, at greater scale, of the 



annulus sealing section; and 

FIG. 6 shows a plot of rotation speeds of the spinner 

versus flow rates. 

5 in FIG. 1 , a well logging tool 60 in accordance with 
the invention is shown disposed within a borehole 61 
which has a conventional well casing 62 disposed on 
the interior surface of the borehole. Flowing fluids, such 
as hydrocarbons, are shown by arrows 63in and 63out 
and pass through the well logging tool 60. The logging 
tool 60 comprises: a housing 64, a measuring pipe 65 
including means for measuring characteristics of the flu- 
id flow, which measuring pipe 65 is located inside the 
housing 64, means for sealing the casing and for direct- 
ing the flowing fluid into the housing 64 and more spe- 
cifically inside the measuring pipe 65. The means for 
sealing and directing fluid comprises a packer type de- 
vice in the form of a frusto-conical shaped bag 66 pro- 
vided with a narrow end 66a attached to the housing 
and a wide end 66b coming into sealing engagement 
with the borehole wall. The packer bag 66 is disposed 
in a cage formed by a set of longitudinal blades 67 which 
are radially foldable. The blades 67 are fixed at both 
ends on the housing 64. The bottom ends 70 of the metal 
blades 67 are fixed on a first ring 55 which is slidably 
mounted on a central pipe 71. The top ends 56 of the 
blades 67 are fixed on a second ring 50 secured to said 
housing 64. The longitudinal displacement of the ring 
allows the set of packer bag/blades to be either opened 
out (as shown on FIG. 1) or folded down along the tool 
(e.g. when the tool is displaced from one measuring sta- 
tion in the borehole to another). Downstream of the 
measuring pipe 65, the housing 64 comprises apertures 
72 for the flow to exit (see arrows 63out) from the meas- 
uring pipe 65 into the casing 62. 

The means for measuring are known per se and 
may comprise a flowmeter, such as a spinner, whereby 
the characteristic to be measured is the flow rate of the 
fluid. As is conventional in the art, the casing 62 has a 
plurality of perforations (not shown) disposed about its 
circumference and along its length, through which flow- 
ing formation fluids pass from the borehole 61 into cas- 
ing 62. 

More details concerning the general arrangement 
of the tool can be found in U.S. Patent 4,452,076, and 
U.S. Patent 4,800,752, both assigned to Schlumberger 
Technology Corporation. 

As a matter of general interest, "downstream" and 
"upstream" refer to the fluid flow which is ascendant in 
the substantially vertical borehole. Furthermore, "bot- 
tom" and "lower" on the one part, and "upper" and "top" 
on the other part, are indicative of a respective location 
referred to with respect to the substantially vertical di- 
rection in the borehole. Finally, "longitudinally" refers to 
the axial direction of the borehole, and "radially" refers 
to the direction transverse to the borehole axis. 

FIG. 2 is an enlarged partial cross-sectional view of 
the tool of FIG . 1 . For the sake of clarity, the metal blades 
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67 have not been represented. The central pipe 71 com- 
prises, in the section located inside the cloth bag packer 
66, holes 73 allowing the fluid (see arrows 63 in) to flow 
inside central pipe 71 which is aligned and in fluid com- 
munication with the measuring pipe 65. A measuring de- s 
vice such as a spinner 68, which is well known in the 
art, is disposed inside said measuring pipe 65. Holes 72 
are provided downstream of the spinner 68 in the hous- 
ing 64 to allow the fluid to exit from the measuring pipe 
65, as indicated by the arrows 63 out. The narrow end 
66a of the packer 66 is substantially circumferential and 
is secured on the upper end 71a of the central pipe 71 . 
The end 64a of the housing 64 is in turn engaged with 
said upper end 71a of the central pipe 71 . 

In the path of the fluid flow, at the exit of the bag 66, 
is provided an obstacle in the form of a valve designed 
to increase, in a controlled way, the pressure inside the 
packer bag 66 with respect to the pressure outside the 
packer, ie the presure of the fluid located above the 
packer. The valve is disposed at the level of the top of 
the packer bag 66, and upstream of the measuring pipe 
65. The valve includes a valve piston 80, substantially 
circumferential and slidably mounted on a longitudinal 
rod 81 . Said rod 81 is fixed and centred inside the meas- 
uring pipe 65 by a hub 82. Said hub 82 is fixedly attached 
to the wall of the measuring pipe 65 and is designed to 
allow the fluid to flow therethrough. The valve piston 80 
has such a shape and dimensions that it is able to co- 
operate with a valve seat 83 formed at the upper end 
71a of the central pipe 61 . The piston 80, when bearing 
against the valve seat 83, closes the fluid path. The 
valve seat 83 may be for instance formed by the edge 
of the central pipe end 71a. The edge of the piston may 
be bevelled towards the inside. The piston 80 is subject- 
ed on its upsteam end to the fluid pressure in central 
pipe 71, and on its downsteam end to a biasing force 
from a compression spring 84, coaxially mounted with 
respect to the rod 81 . The spring 84 bears by its upper 
end (opposite to the piston) against the hub 82. 

By way of example and for illustrating the invention, 
the internal diameter of the measuring pipe 65 may be 
of 1.3 inch (about 3.5 centimeters) and the diameter of 
the valve piston 80 may be around 1 . 1 inch (2.8 centim- 
eters). 

Upon the application of fluid pressure in central pipe 
71 , the piston 80 is displaced with respect to the valve 
seat 83, thus allowing the fluid to pass from the central 
pipe 71 towards the measuring pipe 65. The presence 
of the valve in the fluid path results in an increase of the 
pressure inside the packer 66. By way of example, the 
pressure increase (due to the valve only) is in the range 
of a fraction of psi to a few psi, e.g. from 0.2 to 2 psi 
(approximately 0.014 to 0.14 Kg/cm 2 ). For a given de- 
sign of the tool according to the invention, the pressure 
increase depends upon the flow rate. 

Fl G. 3 is a perspective illustration of the valve piston 
80 which is made of a circumferential element compris- 
ing a centered hole 89 cooperating with the rod 81 . The 



piston 80 has a hollowed part 85 in the upstream portion 
of the same. In other words, the upstream part of the 
piston facing the flow has a concave shape. The hol- 
lowed part 85 defines a circumferential wall 86 with an 
edge 87 which is designed to cooperate with the valve 
seat 83. This particular design of the piston area facing 
the flow, rather than rounded or plane, is intended to 
reduce as much as possible the area of the piston in 
contact with the flow (in that case the edge 87) in order 
to cancel, or at least alleviate, the Venturi effect which 
would have resulted in a pressure force applied on the 
valve piston in a direction opposite to the flow, i.e. to- 
wards the valve seat, and thus preventing the flow. 

FIG. 4 and FIG. 5 show another feature of the in- 
vention, providing an improved seal between the packer 
66 and the borehole wall or casing. The packer bag 66 
has to be substantially non extensible in the longitudinal 
direction so as to resist the pressure on both sides there- 
upon. Preferably, the bag is made of a synthetic cloth 
such as Nylon or polyester. The very bottom end of the 
packer bag (i.e. the wide end 66b) comprises holes 90 
designed to cooperate with attaching means (non 
shown) provided on the metal blades 67. Referring to 
FIG. 5, in order to obtain an improved sealing between 
the packer bag 66 and the casing, according to the in- 
vention, there is provided on the bottom terminal part 
66b of the bag 66 an inflatable annulus sealing means 
which might be inflated by the fluid and under the sole 
fluid action. In a preferred embodiment, said annulus 
sealing is made by securing on the packer bag 66 a cir- 
cumferential cloth piece 91 , preferably by sewing the re- 
spective upper and lower perimeters 94, 95 of said piece 
91 to said packer. Preferably, said piece 91 is disposed 
on the outer side of the packer wall, i.e. on the side fac- 
ing the borehole wall. The wall of the bag 66 and said 
piece 91 define a tubular chamber 92 which communi- 
cates with the fluid inside the packer bag 66 through ap- 
ertures 93 provided on the portion of the packer bag wall 
disposed in regard to the piece 91 . In order to allow the 
internal chamber 92 to expand and thus fit the form of 
the casing wall, the circumferential piece 91 is designed 
to expand radially. In one embodiment, the piece 91 is 
made of a cloth similar to the cloth of the packer bag 66, 
and is fixed on the same in a slightly folded way. In other 
words, the circumferential piece 91 has a diameter 
which is greater than the diameter of the bottom (wide) 
end of the packer. Thus, upon the application of fluid 
pressure, the fluid fills the ring-shaped chamber 92 
through the apertures 93 and said chamber can expand. 
This feature allows the packer bag 66 to meet two op- 
posite conditions, i.e. being resistant in the longitudinal 
direction and being relatively soft (at least in the terminal 
part designated to contact the casing wall) for fitting as 
much as possible the form of the casing wall. 

FIG. 6 shows plots of the spinner speed (in rotation 
per second) versus fluid flow rate "Q M (in barrel per day; 
100 barrels are sensibly equivalent to 15.9 m 3 ). All the 
three plots shown are constituted by straight lines cor- 
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responding each to the same spinner flowmeter 68 sub- 
mitted to different conditions. Each line is e.g. a least 
squares line related to a set of points resulting from a 
given experimentation. Line 1 is the reference response 
of the spinner; in other words, line 1 represents the the- s 
oretical relationship between the spinner speed and flow 
rate, should the spinner be associated with a theoreti- 
cally perfect packer providing a perfect seal (i.e. without 
any fluid leak) between the packer and the casing. Thus, 
the closer to the reference line is the line representative 10 
of an actual packer, the better is the seal between this 
packer and the casing. Line 2 corresponds to the re- 
sponse of the spinner 68 associated with a prior art type 
packer, such as the one described in U.S. Patent 
4,800,752. Line 3 corresponds to the response of the is 
spinner associated with the packer of the present inven- 
tion. FIG. 6 shows conspicuously that the packer ac- 
cording to the present invention (i) provides a far better 
seal than the prior art packers, and (ii) is very close to 
the reference or "no-leak" response. 20 



Claims 

1. A logging tool for carrying out measurements in a 25 
borehole on fluid flowing within the borehole, the 
tool comprising a housing (64) including a measur- 
ing pipe (65) provided with measuring means (68), 
and packer means (66) designed to direct the whole 

of the fluid flow into the measuring pipe (65), the 30 
packer means comprising flexible funnel means 
(66) having a wide end (66b) adapted to sealingly 
engage the borehole wall and a narrow end (66a) 
leading to the measuring pipe (65), the tool being 
characterised by flow restriction means (80 to 84) 35 
disposed between the narrow end (66a) of the fun- 
nel means (66) and the measuring pipe (65), said 
flow restriction means (80 to 84) being designed to 
increase the pressure within the funnel means (66) 
in dependence upon the flow rate of the fluid, and *o 
by an annular inflatable sealing means (91, 92) 
around the wide end (66b) of the funnel means (66), 
said sealing means (91 , 92) communicating (at 93) 
with the interior of the funnel means (66) so as to 
be inflated by the increased fluid pressure therein 45 
and thereby improve the sealing between the funnel 
means (66) and the borehole wall. 

2. A logging tool as claimed in claim 1, wherein the 
funnel means (66) is made of a flexible material 50 
such as cloth and is substantially non-extensible 
longitudinally of the borehole, the annular sealing 
means comprising a strip (91) of a similar material 
secured around the outside of the wide end (66b) 

of the funnel means (66) to define therewith a radi- ss 
ally-expansible chamber (92). 

3. A logging tool as claimed in claim 1 or claim 2, 



wherein the flow restriction means (80 to 84) com- 
prises a valve member (80) arranged to be urged 
towards a closed position by a spring (84) and to- 
wards an open position by the fluid flow. 

4. A logging tool as claimed in claim 3, wherein the 
valve member (80) has a hollowed out part (85) fac- 
ing into the fluid flow. 

5. A method of carrying out measurements on a fluid 
flowing within a borehole, the method comprising: 

positioning in the borehole a logging tool com- 
prising a housing (64) including a measuring 
pipe (65) provided with measuring means (68) ; 

directing the whole of the flow of the fluid into 
the measuring pipe (65) using flexible funnel- 
shaped packer means (66) having a wide end 
(66b) adapted to sealingly engage the borehole 
wall and a narrow end (66a) leading to the 
measuring pipe (65); 

the method being characterised by positioning 
flow restriction means (80 to 84) between the 
narrow end of the packer means (66) and the 
measuring pipe (65) so as to increase the pres- 
sure within the packer means (66) in depend- 
ence upon the flow rate of the fluid, providing a 
radially expansible annular chamber (92) 
around the wide end (66b) of the packer means, 
and inflating said chamber with said increased 
pressure, whereby to improve the sealing be- 
tween the packer means (66) and the borehole 
wall. 



Patentanspruche 

1. Loggerat fur die Ausfuhrung von Messungen in ei- 
nem Bohrloch bezuglich in dem Bohrloch stromen- 
den Fluids, welches Gerat ein Gehause (64) mit ei- 
nem mit MeGmitteln (68) versehenes MeBrohr (65) 
und Packermittel (66) umfaGt, ausgelegtzum Rich- 
ten der gesamten Fluidstromung in das MeGrohr 
(65), welche Packermittel flexible Trichtermittel (66) 
mit einem weiten, fur das abdichtende Anlegen an 
die Bohrlochwandung ausgebildeten Ende (66b) 
und einem engen, zu dem MeBrohr (65) fuhrenden 
Ende (66a) umfassen, welches Gerat gekennzeich- 
net ist durch Stromungsbeschrankungsmittel (80 
bis 84), angeordnet zwischen dem engen Ende 
(66a) der Trichtermittel (66) und dem MeBrohr (65), 
welche Stromungsbeschrankungsmittel (80 bis 84) 
zum Erhohen des Drucks in den Trichtermitteln (66) 
in Abhangigkeit von der Fluidstromungsrate ausge- 
legt sind, und durch ein ringformiges aufblasbares 
Dichtungsmittel (91 , 92) rings urn das weite Ende 



5 



9 



EP 0 428 422 B1 



10 



(66b) derTrichtermittel (66), welches Dichtungsmit- 
tel (91, 92) mit dem Innern der Trichtermittel (66) 
kommunizieren (bei 93), um so durch den erhohten 
Druck in diesen aufgeblasen zu werden und da- 
durch die Abdichtung zwischen den Trichtermitteln 
(66) und der Bohrlochwandung zu verbessern. 

2. Loggerat nach Anspruch 1 , bei dem die Trichtermit- 
tel (66) aus einem flexiblen Material, wie Tuch, her- 
gestellt sind und im wesentlichen langs des Bohr- 
lochs undehnbar sind, wobei das ringformige Dich- 
tungsmittel einen Streifen (91) aus ahnlichem Ma- 
terial umfaBt, angebracht rings um die AuBenseite 
des weiten Endes (66b) der Trichtermittel (66), um 
mit diesen eine radial expandierbare Kammer (92) 
zu begrenzen. 

3. Loggerat nach Anspruch 1 Oder Anspruch 2, bei 
dem die Stromungsbeschrankungsmittel (80 bis 84) 
ein Ventilglied (80) umfassen, das in eine 
SchlieBposition von einer Feder (84) und in eine 
Offnungsposition von der Fluidstromung gedruckt 
ist. 

4. Loggerat nach Anspruch 3, bei dem das Ventilglied 
(80) einen der Fluidstromung zugekehrten ausge- 
hohlten Teil (85) aufweist. 

5. Vertahren zum Ausfuhren von Messungen an einer 
Fluidstromung in einem Bohrloch, welches Vertah- 
ren umfaBt: 



Revendications 

1 . Outil de diagraphie pour r6aliser des mesures dans 
un trou de forage sur du fluide s'ecoulant k PinteVieur 

s du trou de forage, Poutil comprenant un bottier (64) 
incluant un conduit de mesure (65) muni de moyens 
de mesure (68), et des moyens formant garniture 
d'6tanch6it6 (66) concus pour diriger la totalite de 
l'6coulement de fluide dans le conduit de mesure 

10 (65), les moyens formant garniture d'6tancheit§ 
comprenant des moyens formant entonnoir souple 
(66) ayant une extr6mit6 large (66b) concue pour 
venir en contact, de maniere 6tanche, avec la paroi 
du trou de forage et une extr6mit6 6troite (66a) con- 

is duisant au conduit de mesure (65), I'outil etant ca- 
ract6ris6 par des moyens de limitation d'dcoule- 
ment (80 k 84) disposes entre TextrSmite etroite 
(66a) des moyens formant entonnoir (66) et le con- 
duit de mesure (65), lesdits moyens de limitation 

20 d'6coulement (80 k 84) 6tant concus pour augmen- 
ter la pression k I'interieur des moyens formant en- 
tonnoir (66) en fonction de la vitesse d'gcoulement 
du fluide, et par un moyen d'6tanch6ite annulaire 
gonflable (91, 92) autourde I'extremite large (66b) 

25 des moyens formant entonnoir (66), ledit moyen 
d'6tanch6it6 (91, 92) communiquant (en 93) avec 
I'int6rieurdes moyens formant entonnoir (66) de fa- 
con k etre gonfles par la pression augmented du 
fluide dans ces moyens et k am6liorer, de ce fait, 

30 TStanchSite" entre les moyens formant entonnoir 
(66) et la paroi du trou de forage. 



Positionieren eines ein Gehause (64) mit einem 
MeBmittel (68) aufweisenden Me3rohr (65) 
umfassenden Loggerats in dem Bohrloch, 35 

Richten der gesamten Fluidstromung in das 
MeBrohr (65) unter Verwendung trichterformi- 
-ger Packermittel (66) mit einem in abdichtende 
Anlage an der Bohrlochwandung bringbaren *o 
weiten Ende (66b) und einem zu dem MeBrohr 
(65) fuhrenden engen Ende (66a), 



2. Outil de diagraphie selon la revendication 1, dans 
lequel les moyens formant entonnoir (66) sont fa- 
briques en une matiere souple, telle qu'une toile, et 
sont sensiblement non extensibles dans la direction 
longitudinale du trou de forage, le moyen d'6tan- 
ch6it6 annulaire comprenant une bande (91 ) d'une 
matiere similaire fix6e autour de Pexterieur de I'ex- 
tr6mit6 large (66b) des moyens formant entonnoir 
(66) pour d^finir avec cette derniere une chambre 
(92) pouvant se dilater de facon radiale. 



welches Verfahren gekennzeichnet ist durch 
Positionieren von Stromungsbeschrankungs- 
mitteln (80 bis 84) zwischen dem engen Ende 
der Packermittel (66) und dem MeBrohr (65), 
um so den Druck innerhalb der Packermittel 
(66) in Abhangigkeit von der Fluidstromungsra- 
te zu erhohen, Vorsehen einer radial expan- 
dierbaren Kammer (92) rings um das weite En- 
de (66b) der Packermittel, und Aufblasen der 
Kammer mit dem erhohten Druck, wodurch die 
Abdichtung zwischen den Packermitteln (66) 
und der Bohrlochwandung verbessert wird. 



3. Outil de diagraphie selon la revendication 1 ou la 
45 revendication 2, dans lequel les moyens de limita- 
tion d'ecoulement (80 k 84) comprennent un ele- 
ment formant vanne (80) agencS pour etre pouss6 
vers une position ferm6e par un ressort (84) et vers 
une position ouverte par l'6coulement de fluide. 

so 

4. Outil de diagraphie selon la revendication 3, dans 
lequel I'6l6ment formant vanne (80) possede une 
partie exteiieure creuse (85) faisant face k recou- 
pment de fluide. 

55 

5. Procede de realisation de mesures sur un fluide 
s'ecoulant k I'intgrieur d'un trou de forage, le proce- 
de comprenant : 



6 



11 



EP 0 428 422 B1 



le positionnement dans le trou de forage d'un 
outil de diagraphie comprenant un boitier (64) 
incluant un conduit de mesure (65) muni de 
moyens de mesure (68) ; 

I'orientation de la totality de Pecoulement du 5 
fiuide dans le conduit de mesure (65) en utili- 
sant des moyens (66) formant garniture d'6tan- 
ch6it£ en forme d'entonnoir souple ayant une 
extremity large (66b) concue pour venir en con- 
tact, de maniere etanche, avec la paroi du trou 10 
de forage et une extr6mite* 6troite (66a) condui- 
sant au conduit de mesure (65) ; 
le proc&te 6tant caracterise" par le positionne- 
ment de moyens de limitation d'ecoulement (80 
& 84) entre I'extrSmite* 6troite des moyens for- ^ 
mant garniture d'6tanch6ite" (66) et le conduit 
de mesure (65) de facon a augmenter la pres- 
sion k I'int6rieur des moyens formant garniture 
d'Stanchelte" (66) en fonction de la vitesse 
d'ecoulement du fiuide, la realisation d'une 20 
chambre annulaire (92) pouvant se di later de 
facon radiale autour de rextrSmite" large (66b) 
des moyens formant garniture d'6tanch6ite\ et 
te gonflage de ladite chambre avec ladite pres- 
sion augmented, de facon k am6liorer P6tan- 2s 
ch6it6 entre les moyens formant garniture 
d'etancheite (66) et la paroi du trou de forage. 
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